The measurement of water activity in allogeneic skin grafts preserved using high concentration glycerol or propylene glycol.
In the presence of free water, many degradation reactions can occur within stored tissues including enzymatic digestion, oxidation (peroxidation) and hydrolytic reactions, as well as the detrimental effects of microbial growth, therefore most long-term banking techniques are designed to avoid free water. One method currently used for banking of skin grafts is the use of high concentration (85%) glycerol as a preservative. In this case, the glycerol was assumed to dehydrate the skin by osmosis and diffusion out of the cells and skin matrix respectively. We have recently shown that this assumption is incorrect and the converse occurs, i.e. glycerol enters the skin and sequesters the water. It was therefore essential to determine whether enough water had been immobilised to prevent degradation of the tissue. Using an instrument (Pawkit) designed to measure water activity (aw) it was shown that a stepwise reduction in aw was achieved when the skin was immersed in 50 and 85% glycerol or propylene glycol, respectively. At the end of the glycerolisation process, the final aw was shown to be circa 0.3. An aw of 0.3 is known to minimise lipid peroxidation and reduce other degradation reaction rates to very low levels. It was concluded that the current glycerolisation protocol results in effective sequestration of water avoiding degradation of the skin during storage. The method presented should be used as a quality control step to confirm adequacy of preservation for each batch of glycerolised skin.